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Description 
Technical Field 



[0001] This invention relates to novel (R)-5-bromo-N-(1-ethyl-4-methylhexahydro-1 H-1 , 4-diazepln-6-yl)-2-methoxy- 
6-methylamino-3-pyridinecarboxamlde which exhibits potent serotonin S3 (which may be hereafter referred to as 5-HT3) 
and dopamine D2 receptor antagonistic activities; process for preparation thereof; and pharmaceutical composition 

containing said compound. 

Background Art 

[0002] Japanese Laid-open (KOKAI) Patent Application. KOKAI No. 92959/1993 broadly discloses a class of com- 
pounds represented by formula (A) below; 




[in which and R2 may be same or different, and each signifies hydrogen atom, lower alley I or substituted lower 
aikyi group, etc. 

R3 may be same or different and each signifies hydrogen atom or lower alleyl, etc. 

R5 may be same or different and each signifies hydrogen atom, halogen atom, lower alkoxy, amino, mono- or di- 
substituted amino group, etc. 

Het signifies a monocyclic heteroaryl or dicyclic heteroaryl other than 1H-indazolyl group, 
q is 0, 1 or 2. 
s is 1, 2 or 3, 

B signifies -CXNR6(CH2)r-, etc. in which Rg signifies hydrogen atom or lower alkyl. etc. 
X signifies oxygen or sulfur atom and r is 0, 1 . 2 or 3, 
m is 1 , 2, 3 or 4, and 
n is 1 , 2 or 3], 

and also discloses that Het can stand for pyridyl. Whereas, a sole specific compound in which Het is 3-pyridyl group 
and which is disclosed in the specification is the one of Example 37, represented by the formula below: 



CH 
/ 




This compound of Example 37 clearly differs in structure from the compound of the present invention which is expressed 
by the later presented formula (I). In the former compound. 3-pyridyl group is unsubstituted and 4-position of hexahydro- 
1H-1,4-dia2epine is substituted with methyl. 

[0003] Said KOKAI Gazette, furthermore* teaches that the compounds of above formula (A) are serotonin S3 (5-HT3) 
receptor antagonists and are useful for therapeutic and prophylactic treatments of anorexia, nausea, emesis. abdominal 
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fullness and the like accompanying acute and chronic gastritis, and such diseases as gastric and duodenal ulcer; or 
of nausea or emesis occurring with administration of anti-tumor agents, radioactive Irradiation and motion sickness. 
The Gazette, however, is silent on their dopamine D2 receptor antagonism. 

[0004] Furthermore, WO93/08186 discloses a group of compounds represented by formula (B) below: 

5 



10 




[in which stands for C1.6 aikoxy. C3.8 cycloalkoxy or C3.8 cycloalkyi C^^ alkoxy; R2 stands for hydrogen, halogen, 
C^.e alkyi, Ci.6 alkoxy, or amino which may be substituted with 1 or 2 C^^ alkyt; R3 stands for hydrogen, halogen or 
C^^ alkyI; L is 0 or NH; and Z stands for di-azacyciic or azadicyclic side chain), 

teaching that said compounds are useful for therapeutic or prophylactic treatments of pain, emesis, central nervous 
system disorder and gastrointestinal disorder, as 5-HT3 antagonists. 

[0005] Said WO93/081 86 cites, as one of adequate examples of di-azacycllc side chain Z. EP-A-358g03 belonging 
20 to the patent family of afore-cited KOKAI Patent Application, KOKAI No. 92959/93, but contains no specific disclosure 
on a compound having a di-azacyclic side chain which is covered by the general formula (A) as above. Thus, 
WO93/08186 does not at all suggest the compound of the present invention. 

[0006] On the other hand, domperidone [chemical name: 5-chloro-1-[1- [3-(2,3-dihydro-2-oxo-1H-benzlmidazol-1-yl) 
propyl] ^-pl perldinyl]-1,3-dihydro-2H-benzimidazol-2-one; cf. eg. Merck Index, 11th ed. 3412 (1989)] which is a 
25 dopamine D2 receptor antagonistic agent, is effective to alleviate emesis accompanying various troubles of the digestive 
system and that accompanying infantile cold syndrome, but exhibits only insufficient effect on emesis occurring upon 
administration of anti-tumor agents such as cisplatin. 

[0007] Recently, as a drug which can selectively and strongly inhibit the emesis occurring with administration of anti- 
tumor agents, serotonin S3 receptor antagonistic agent has been developed, and currently such antiemetic agents as 

30 granisetron hydrochloride [chemical name: endo-1-methyl-N-(9-methyl-9-azoblcyclo-[3. 3* 1] non-3-yl)-1H-indazole- 
3-carboxamide hydrochloride : cf. eg,. Merck Index, 11th ed. 4443 (1989)]. ondansetron hydrochloride [chemical name: 
1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-imidazo (-1-yl)methyl]-4H-carbazol-4-one hydrochloride; cf. eg. , Merck 
Index, 11th ed.. 6802 (1989)] and azasetron hydrochloride [chemical name: (±)-N-1-azabicyclo-[2. 2. 2] oct-3-yI-6-chlo- 
ro-3.4-dihydro-4-methyl-3-oxo-2H-1, 4-benzoxazine-8-carboxamide hydrochloride: cf. eg.. Drugs of the Future . 18(3), 

35 206-211 (1993)] are clinically used. However, clinical application of these serotonin S3 receptor antagonists is limited 
to the emesis mainly occurring in occasions of administration of anti-tumor agents. They furthermore are said to exhibit 
only insufficient effect on late emesis. 

[0008] Thus, while drugs effective on specific type of emesis do exist, an antiemetic agent of wide application range 
which can strongly Inhibit emesis Induced by various causes has not yet been developed. Hence development of an 
40 antiemetic agent having a broad spectrum has been In demand. 

Disclosure of Invention 

[0009] In the process of our series of research work on potent and selective serotonin S3 receptor antagonists, we 
45 have come to embrace a view that a substance which exhibits dopamine D2 receptor antagonistic activity in addition 
to serotonin S3 receptor antagonistic activity would be effective on emesis induced by various causes, and synthesized 
numbers of hexahydro-1 H-1 .4-diaz6pine derivatives with the view to impart dopamine D2 receptor antagonistic activity 
to serotonin S3 receptor antagonistic activity which hexahydro-1 H-1,4-dlazepine derivatives have, and conducted their 
screening. 

so In consequence, it is now discovered that (R)-5-bromo-N-(1-ethyl-4-methylhexahydro-1H-1.4-diazepin-6-yl)-2-meth- 
oxy-6-methylamlno-3-pyridinecarboxamide which is expressed by formula (I) below 



55 
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(I) 



meets the object and possesses antiemetic effects of a broad spectrum. 

10010] Thus, the present invention provides (R)-5-bromo-N-(1-ethyl-4-methylhexahydra-1H-1.4-diazepin-6-yl)- 
2-methoxy-6-methyiamino-3-pyridinecarboxamlde of above formula (I), and its physioiogicaily acceptabie acid addition 
salts. The invention furthermore provides a method for preparing said compound. The invention also provides phar- 
maceutical preparations containing said compound. Stiil in addition, the invention provides an intemriediate product for 
preparing said compound. 

[001 1] As physiologically acceptable acid addition salts of the compound of formula a (i), for example, inorganic acid 
salts such as hydrochloride, hydrobromide, hydroiodide, sulfate and phosphate; add organic acid salts such as oxalate, 
maleate, fumarate. malonate, lactate, malate, citrate, tartarate, benzoate and methanesulfonate may be named. 
[001 2] The compound of fomnula (I) and physiologicatiy acceptable acid addition salts thereof may be present in the 
form of hydrates and/or solvates, and these hydrates and/or solvates are also included in the compounds of the present 
invention. 

[0013] The compound of the present invention can be prepared, for example, by reacting the compound of formula 
(II) below 



or a reactive derivative thereof with a compound of formula (ill) below. 



CH3 
I ^ 




(III) 



CH2CH3 

[0014] As reactive derivatives of the compound of formula (11), for example, lower alkyi esters (in particular, methyl 
ester), active esters, acid anhydrides, acid halldes (in particular, acid chloride), etc. may be named. Specific examples 
of active ester include p-nitrophenyi ester, 2.4,5-trlchlorophenyt ester and N-hydroxysuccinimide ester. As acid anhy- 
drides, either of symmetric acid anhydrides and mixed acid anhydrides may be used. Specific examples of mixed acid 
anhydride include those with atkyt chloroformates such as ethyl chloroformate. isobutyl chloroformate; those with aralkyi 
chloroformates such as benzyl chloroformate; those with aryl chloroformates such as phenyl chloroformate; and those 
with alkanoic acids such as isovaleric acid, pivalic acid. 

[0015] When the compound per se of formula (II) is used as the starting material, the above reaction can be conducted 
in the presence of a condensing agent such as N,N*-dicycIohexylcarbodilmide, 1-ethyl-3-(3-dimethylaminopropyl)car- 
bodiimide hydrochloride. N.N'-carbonyldiimidazole. N. N'-carbonyldisuccinimide, 1-ethoxycarbonyl-2-ethoxy-1,2-dihy- 
droquinoline, dipenylphosphorylazide, propanephosphonic anhydride, benzotrlazoi-1-yloxy*tris(dimethylamino)phos- 
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phonium-hexafluorophosphate. 

[0016] The reaction of the compound of formula (11) or a reactive derivative thereof with the compound of formula 
(III) is conducted in the presence or absence of a solvent. Examples of useful solvent include aromatic hydrocarbons 
such as benzene, toluene and xylene; ethers such as diethyl ether, tetrahydrofuran and dioxane; halogenated hydro- 
carbons such as methylene chloride and chlorofonm; alcohols such as ethanol and isopropanol. ethyl acetate, acetone, 
acetonitrile. dimethylfomnamide. dimethylsulfoxide, ethylene glycol, water. These solvents can be used each singly or 
in combination of more than one kind. If necessary, the reaction may be carried out in the presence of a base. Examples 
of the base useful in such an occasion include alkali hydroxide like sodium hydroxide and potassium hydroxide; alkali 
carbonate like sodium carbonate and potassium carbonate; alkali hydrogencarbonate like sodium hydrogencarbonate 
and potassium hydrogencarbonate; and organic base like triethylamine, tributylamine, diisopropylethylamine and N- 
methylmorpholine. Suitable reaction temperatures nonmally are within a range from -30*^0 to 200**C, preferably from 
-10°C to ISO^'C. The compound of formula (III) can be supplied to the reaction system at a ratio of normally 1-3 moles, 
preferably 1-1.5 moles, per mole of the compound of formula (II) or a reactive derivative thereof. Whereas, It is also 
possible to use it in large excess if individual occasion demands, to let it function also as a base. 
[0017] The compound of formula (II) to be used as the starting material can be prepared, for example, through the 
steps as indicated in Chart 1 below. Specific conditions for each of the steps are shown In later appearing Referential 
Example 1. 



CHART 1 
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[0018] In the above formutae, stands for a linear or branched C^-Cg alkyi group. 

[0019] The compound of formula (III) which is also used as the starting material is a novel compound not described 
In heretofore available literature and can be prepared, for example, through the steps indicated in Chart 2 below. 
Specific conditions for each of the steps are shown in later appearing Example 2. 

5 



10 



1$ 



20 



25 



30 



35 



40 



45 



50 



6 



EP 0 855 397 B1 



CHART 2 




[0020] In the above formulae. Et stands for ethyl group; stands for an amino-protecting group such as tert-butox- 
ycarbonyl group, triphenyimethyl group and acetyl group; Z2 stands for benzyloxycarbonyl group which is optionally 
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substituted with chlorine atom, bromine atom, methoxy or nitro; R2 stands for hydrogen atom, halogen atom, aikyi 
or Cf .3 aikoxy; and has the previously given signification. 

[0021] The compound of above formula (III) may be obtained as an acid addition salt depending on the production 
method employed in individual occasions. As such, for example, earlier listed physiologically acceptable acid addition 
5 salts may be named. More specifically, inorganic acid salts such as hydrochloride, hydrobromide. hydrolodlde. sulfate 
and phosphate; and organic acid salts such as oxalate, maleate, fumarate, malonate. lactate, malate, citrate, tartarate, 
benzoate and methanesulfonate may be named. 

[0022] According to the above preparation method of the compound of formula (I), configuration of the compound 
of formula (III), one of the starting materials, is retained intact in the so produced compound of formula (I). 
10 [0023] The compound of formula (I) as formed of the above preparation method can be isolated and purified by 
conventional techniques such as chromatography, recrystallization, reprecipltation. 

[0024] The compound of formula (I) and that of fomnula (111) may be obtained in the form of free base or acid addition 
salt depending on the reaction and processing conditions employed. The acid addition salt can be converted to a firee 
base by conventional methods, eg., by a treatment with a base such as alkali carbonate and alkali hydroxide. Whereas, 
15 the free base can be led to an acid addition salt by a treatment with a desired acid according to conventional methods. 
[0025] Hereinafter pharmacological test results of the compound of the invention and below-Identified control com* 
pounds are presented to explain the pharmacological activities characteristic to the compound of this invention: 

(1) domperidone 

20 a selective dopamine D2 receptor antagonist which has been clinically used as an antiemetic or gastrointes- 

tinal motility improving agent; 

(2) ondansetron hydrochloride 

a selective serotonin S3 receptor antagonist which has been clinically used as an antiemetic at the time of 
administering anti-tumor drug: 
25 (3) granisetron hydrochloride 

a selective serotonin S3 receptor antagonist which has been clinically used as an antiemetic at the time of 
administering anti-tumor drug; 
(4) metoclopramide hydrochloride 

a drug which has been used world-wide as an antiemetic or gastrointestinal motility improving agent [chemical 
30 name: 4-amino-5-chioro-N- [2-(diethyiamino)ethyi] -2-methoxybenzamide dthydrochloride monohydrate; cf. eg.. 

Merck Index. 11th ed. 6063 (1989)]. 

A. On dopamine Do receptor- and serotonin Sg receptor - antagonistic activities 

35 Test Example 1 : 

Dopamine D2 receptor - binding and serotonin S3 receptor - binding activities (in vitro receptor binding assay) 

[0026] Dopamine D2 and serotonin S3 receptor binding assays were carried out following the methods of i. Creese, 
40 et ai. [Eur. J. Pharmacol., 46. 337 (1977)] and S. J. Peroutka and A. Hamik (Eur. J. Phannacol .. 148 . 297 (1988)). 
respectively. Crude synaptosome fractions prepared from rat brain were used as receptor samples, and pH] spiperone 
(D2) and pH] quipazine (S3), as labelled llgands. A buffer solution containing each of the receptor sample and labelled 
ligand (rinal volume : 1 ml) was incubated for a prescribed period in the presence of one of the test compounds at 
various concentration levels, and thereafter the radioactive ligand bound to the receptor was isolated onto a filter using 
45 a cell-harvester (Brandel Co.) and radioactivity on each filter was measured with a liquid scintillation counter to deter- 
mine the total amount bound to the receptor. Specifically bound amount was calculated by subtracting non-specifically 
bound amount from the total amount bound, said non-specifically bound amount being that bound under the presence 
of an excessive amount of non-labelled ligand [spiperone (D2) and quipazine (S3)] which was concurrently measured. 
The concentration level of the test compound at which specific binding of labelled ligand was inhibited by 50% (IC50 
50 value) was calculated by problt analysis. The results are shown in Table 1. 

Test Example 2 

Inhibitory effect on von Bezold-Jarisch reflex (anti-serotonin S3 activity) 

55 

[0027] This test was carried out following the method of Fozard, et al. [cf. Arch . Pharmacology . 326. 36-44 (1984)]. 
Male Wister rats weighing 250-350 g were anesthetized with urethane (1.5 g/kg. intraperitoneal) and set on their backs. 
Electrocardiogram (lead II) and a heart rate on the animals were recorded on inkwritlng oscillograph via a biophysical 



8 
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amplifier and pulse rate tachometer, respectively. When 2-methytserotonin (5-HT3 agonist) of a dose of 10-30 )ig/kg 
was administered intravenously, the heart rate was transiently decreased (von Bezold-Jarisch reflex). A fixed amount 
of 2-methylserotonin was repeatedly administered at 15-minute intervals until stable responses were obtained, and 
then a test compound was administered intravenously, 3 minutes before administration of 2-methylserotonin. The in- 
5 hibitton rate of von Bezoid-Jarisch reflex after the administration of the test compound per the response before the 
administration was calculated, and the effective dose of the test compound to cause 50% inhibition (ED50 value) was 
detemiined by probit analysis. The result was as shown in Table 1 below. 



TABLE 1 



Test Compound 


Test Example 1 
IC50 (nIVI) 


Test Example 2 
ED50 (ug/kg) von Bezold-Jarisch Reflex Inhibition 


D2 


S3 


Compound of Example 1 


11.7 


1.0 


1.9 


domperidone 


14 


>1000 


> 10000 


ondansetron hydrochloride 


>1 00000 


4.2 


1.1 


granisetron hydrochloride 


> 100000 


2.0 


0.26 


metociopramide hydrochloride 


630 


880 


181 



[0028] As is clear from the results indicated in above Table 1. the compound of Example 1 exhibited more than 
equivalent dopamine D2 receptor binding activity to that of domperidone which is a known selective dopamine D2 
receptor antagonist, as well as strong serotonin S3 receptor binding activity excelling over those of ondansetron hy- 
25 drochioride and granisetron hydrochloride which are known selective serotonin S3 receptor antagonists. Also for von 
Bezold-Jarisch reflex inhibition, the compound of the invention has excellent effect comparable to that of ondansetron 
hydrochloride. As an antiemetic agent exhibiting binding activity to both serotonin S3 and dopamine D2 receptors, 
metociopramide hydrochforide Is known. IHowever, its binding activity to the two receptors is far weaker than that of 
the compound of Example 1 . 

30 [0029] Thus, the compound of the invention has potent antagonistic activities to both serotonin S3 and dopamine O2 
receptors, and is a highly promising antiemetic agent of a broad spectrum to inhibit emesis inducted by various causes. 

B. On antiemetic effects 

35 Test Example 3 : Inhibitory effect on apomorphine-induced emesis 

[0030] Three to four Beagle dogs (body weight: 8-1 5 kg) per group were used to examine the inhibitory effect of the 
test compounds on apomorphine-induced emesis. This test has been commonly conducted as a method for detecting 
dopamine blocker. Each of the test animals was orally administered with a prescribed dose of a test compound as 
^ dissolved or suspended in 0.5% tragacanth solution, and two hours thereafter, was administered with apomorphine 
hydrochloride (0.3 mg/kg) by subcutaneous injection at the back. The number of emetic episodes Induced within the 
following 1 hour was counted, and the inhibition rate was calculated by comparing the number of emetic episodes of 
the tested group of dogs with that of the control group, and the effective dose of each test compound for inhibiting the 
emesis by 50% (ED50 value) was determined by probit analysis. The result was as shown in Table 2. 

45 

Test Example 4 : Effect on cisplatin-induced emesis In ferrets 

[0031] Male ferrets (Marshall Lab., U.S.A.) weighing approximately 1 kg were used. For intravenous injection, a 

cannuie was implanted in the cervical vein under pentobarbital anethesia, 3-4 days in advance of the experiment. To 
so each test group each a prescribed dose of a test compound as dissolved or suspended in 0.5% tragacanth solution 
was orally administered, and 30 minutes thereafter, cisplatin (Sigma) 10 mg/kg (physiological salt solution, 3 ml/kg) 
was administered intravenously through the cannuie. The number of emetic episodes induced within the following 3 
hours was recorded and the inhibition rate of the test compound was calculated. The effective doses of the test com- 
pounds to inhibit the emesis by 50% (ED50 values) as determined by probit analysis were as indicated In Table 2. 

55 
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Test Example 5 : Effect on cisplatln-induced emesis in dog 

[0032] Four to five Beagle dogs (body weight: 10-12 kg) per group were used to examine the inhibitory effect of the 
test compounds on cisplatin-induced emesis. To each test group each a prescribed dose of a test compound as dis- 
solved or suspended in 0.5% tragacanth solution was orally administered, and 30 minutes thereafter, cisplatin (Sigma) 
3 mg/kg (physiological salt solution, 3 ml/kg) was Intravenously administered. The number of emetic episodes within 
the 5 hours following the cisplatin administration was recorded to calculate the inhibition rate of each of test compounds, 
and the effective dose (ED50 value) for inibiting the emesis by 50% was determined by probit analysis. The results 
were as indicated in Table 2 below. 



TABLE 2 



Test Compound 


Test Example 3 
Apomorphlne-lnduced 
emesis dog ED50, mg/kg 


Test Example 4 Cisplatln- 
induced emesis ferret 
ED50. mg/kg 


Test Example 5 Cisplatln- 
induced emesis dog ED50. 
mg/kg 


Compound of Example 1 


0.19 


0.03 


0.29 


domperidone 


0.02 


>10 


>3 


ondansetron hydrochloride 


>10 


0.1 


0.16 


metoclopramide 
hydrochloride 


0.45 


0.98 


3.96 



[0033] As is clear from the results shown in Table 2. the compound of Example 1 exhibited excellent inhibitory effect 
on apomorphine-induced emesis based on its dopamine Dj receptor antagonism with certainty, although it's effect is 
not equal to that of domperidone which is a selective dopamine D2 receptor antagonist. Moreover, as a specially re- 
markable effect, the compound exhibited strong inhibiting effect on cisplatln-induced emesis based on Its serotonin S3 
receptor antagonism, of approximately equivalent level to that of ondansetron hydrochloride which Is a selective se- 
rotonin S3 receptor antagonist. Those results suggest that the compound of Example 1 possesses a broad spectrum 
of antiemetic effect, due to its excellent property concun-ently exhibiting potent serotonin S3 and dopamine D2 receptor 
antagonistic activities in good balance. 

[0034] The compound of Example 1 , furthermore, exhibited stronger antiemetic effect than metoclopramide hydro- 
chloride which has weak binding activity to both of serotonin S3 and Dopamine D2 receptors. In particular, it exhibited 
far stronger inhibitory effect on cisplatln-induced emesis. clearly showing significant difference in effect from metoclo- 
pramide hydrochloride. 

C. On the effect on central system 

Test Example 6: Inhibitory effect on exploratory activity 

[0035] Male mice (5 per group. Std-ddy strain, weighing 20-25 g) were used as the test animals, each of which was 
orally administered with a test compound which was dissolved or suspended in 0.5% tragacanth solution and after 2 
hours from the administration put in a test cage (23 x 35 x 30 cm) on Animex activity meter (Farad Co.). Exploratory 
activity of each mouse was counted for the following 3 minutes. The mean counts of exploratory activities (count/3 
min.) per group of the tested mice was compared with that of the control group to calculate the inhibition rate, and the 
effective dose (ED50 value) of each test compound for 50% inhibition was determined by probit analysis. 
[0036] The ED50 values of the compound of Example 1 and metoclopramide hydrochloride were 48.5 mg/kg and 
22.4 mg/kg, respectively, indicating that the former has weaker central inhibitory effect. 

[0037] As is clear from the foregoing test results, the compound of formula (t) and physiologically acceptable acid 
addition salts thereof exhibit excellent antiemetic effects based on its potent serotonin S3 receptor and dopamine D2 
receptor antagonistic activities, and are useful for treatment or prophylaxis of various gastrointestinal symptoms which 
are associated with various diseases and drug administration, as antiemetic agents of broad spectrum. More specifi- 
cally, they are useful for treatment or prophylaxis of nausea, emesis. anorexia, abdominal fullness, upper abdominal 
discomfort, abdominal pain, heartburn, eructation which are apt to accompany such diseases as acute and chronic 
gastritis, esophageal reflux, gastric and duodenal ulcer, gastric neurosis, gastroptosis, postgastrectomy syndrome, 
scleroderma, diabetes, esophageal and biliary duct disorders, puerile periodic vomiting and upper respiratory tract 
infections. They are also useful for treatment and prophylaxis of, for example, irritable bowel syndrome, constipation 
and infant diarrhea. Furthermore, they can be used for treatment or prophylaxis of nausea or emesis induced by ad- 
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ministration of anti-tumor agents or levodopa preparations, or morphine which is a narcotic analgesic, or at the time 
of radioactive irradiation. Still more, they can be used for treatment or prophylaxis of Intoxication with addictive drug 
(morphine, nicotine, amphetamine.), as an anti-psychotic or anxiolytic agent. 

[0038] The compound of fomiula (1) and phystoiogically acceptable acid addition salts thereof can be administered 
orally, non-parenterally or intrarectally. While the clinical dose varies with such factors as kind of the compound, ad- 
ministration route, severity of the -disease and age of the patient, when it is used as an antiemetic, for example, normally 
an adequate dose range Is 0.01-1 0 mg/kg/day, preferably 0.1-3 mg/kg/day. When it is used as an antipsychotic agent, 
an adequate dose range is normally 3-50 mg/kg/day, preferably 5-30 mg/kg/day. 

[0039] For applying the compound of formula (I) or physiologically acceptable acid addition salts thereof to the med- 
ical uses as above, they are normally administered in the forni of preparations formulated by mixing with known carriers 
for phanmaceutlcal preparations. As the carriers, those customarily used in the field of medical preparations which are 
non-reactive with the compound of the present Invention and non-toxic are used. Specific examples of such carriers 
Include citric acid, glutamic acid, glycine, lactose, inositol, glucose, mannltol, dextran, sorbitol, cyclodextrin, starch, 
partly pregelatinized starch, sucrose, methyl p-hydroxybenzoate, propyl p-hydroxybenzoate, magnesium alumlnometa- 
silicate, synthetic aluminium silicate, crystalline cellulose, carboxymethyl cellulose sodium, hydroxypropyl starch, car- 
boxymethyl cellulose calcium, ion-exchange resins, methyl cellulose, gelatin, gum arable, pullulan, hydroxypropyl cel- 
lulose, lowly substituted hydroxypropyl cellulose, hydroxypropylmethyl cellulose, polyvinyl pyn'olidone, polyvinyl alco- 
hol, alginic acid, sodium alginate, light silicic anhydride, magnesium stearate, talc, tragacanth, bentonite, veegum, 
carboxyvinyi polymer, titanium dioxide, sorbitan fatty acid ester, sodium laurylsulfate, glycerin, fatty acid giycerides, 
purified lanolin, glycerogelatin, polysorbate. macrogot, vegetable oil, wax, propylene glycol, ethanol, benzyl alcohol, 
sodium chloride, sodium hydroxide, hydrochloric acid and water. 

[0040] As applicable preparation forms, tablet, capsule, granule, powder, syrup, suspension, injection and suppos- 
itory may be named. These preparations can be prepared following known and conventional methods. Liquid prepa- 
rations may take a form which is dissolved or suspended in water or other suitable media Immediately before admin- 
istration. Tablets and granules may be coated by a method well known per se. 

[0041] These preparations can contain at least 0.01%, preferably 0.1-70%. of the compound of formula (I) or a phys- 
iologically acceptable acid addition salt thereof. These preparations may further contain therapeutically useful other 
component(s). 

[0042] Hereinafter the present invention is explained still more specifically, referring to Referential Examples and 
working Examples, it being understood that the invention is in no way limited by these Examples. Identification of the 
formed compounds was conducted by such means as elemental analysis, mass spectrum, IR spectrum and NMR 
spectrum. 

[0043] In the following Referential Examples and working Examples, the following abbreviations may be used for 
simplifying the disclosures: 



J: 


coupling constant 


s: 


singlet 


d: 


doublet 


t: 


triplet 


m: 


multiplet 


br-s: 


broad singlet 


ee: 


enantiometric excess 



Referential Example 1 

Preparation of 5-bromo-2-methoxy-6-methylamino-3-pyridinecarboxylic acid 
[0044] 

(1) Fifty (50) g of 2,6-dlfluoropyrldlne was dissolved In 200 ml of tetrahydrofuran, and into the solution 326 ml of 
1.6M n-butyl lithium-tetrahydrofuran solution was added dropwise at -70°C, followed by an hour's stirring at the 
same temperature. To the reaction mixture 29 g of dry ice blocks were added little by little, followed by 30 minutes' 
stirring at the same temperature. Raising the temperature to about 5**C, 500 ml of ice water was added. The 
reaction mixture was washed twice with ethyl acetate, and the aqueous layer was adjusted to pH 3 with cone, 
hydrochloric acid. The aqueous layer was then extracted with chloroform. The extract was washed with saturated 
saline water, dried over anhydrous magnesium sulfate, and the solvent was concentrated under reduced pressure. 
The crystalline precipitate was collected by filtration, and recrys-talllzed from diethyl ether-n-hexane to provide 63 
g of 2. 6-difluoro-3-pyridinecarboxylic acid (m.p. 170-171°C). 
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(2) A mixture of 63 g of above product, 700 ml of methanol and 5 ml of cone, sulfuric acid was heated under reflux 
for 20 hours. After evaporating the solvent under reduced pressure, the residue was diluted with ice water and 
extracted with chloroform. The extract was washed with water dried over anhydrous magnesium sulfate, and the 
solvent was evaporated under reduced pressure. The residue was subjected to silica gel column chromatography, 

5 eluted with chloroform and purified to provide 64 g of methyl 2.6-difIuoro-3*pyridinecarboxylate as an oil. 

(3) To 500 ml of ethanol solution containing 38 g of above product. 72 g of 20% methylamine solution in ethanol 
was added dropwise at -20°C to -25°C. The mixture was stin-ed for 5 hours at the same temperature which was 
subsequently raised to room temperature. The reaction mixture was concentrated under reduced pressure. To the 
condensate ice water was added, and the precipitates were collected by filtration, washed with water, dried and 

10 recrystallized from diethyl ether-n-hexane (2:3). Thus. 1 5.7 g of methyl 2-fluoro-6-methylamino-3-pyridinecarbox- 

ylate (m.p. 156-159°C) was obtained. 

(4) To 400 ml of a methanol solution containing 15.7 g of above product, 19.1 g of potassium tert.'butoxide was 
added and heated under reflux for 3 hours. After cooling, the reaction mixture was concentrated under reduced 
pressure, and aqueous sodium hydrogencarbonate solution was added to the residue. Then the precipitate was 

15 collected by filtration, washed with water and dried to provide 16.3 g of methyl 2-methoxy-6-methyiamlno-3-pyri- 

dlnecarboxylate (m.p. 120-122*0. as recrystallized from n-hexane-diethyl ether), 

(5) To 70 ml of a dimethylformamide solution containing 7.3 g of above product, 7.0 g of N-bromo-succinimide was 
added and heated at 80°C for 4 hours. Ice water was added to the reaction liquid and whereby precipitate was 
collected by filtration, washed with water and dried to provide 9.8 g of methyl 5-bromo-2-methoxy-6-methylamino- 

20 3-pyridinecarboxylate (m.p. 136-138®C, as recrystallized from n-hexane-diethyl ether). 

(6) To 100 ml of a methanol solution containing 20 g of above product. 200 ml of an aqueous solution containing 
3.1 g of sodium hydroxide was added, followed by 1.5 hours' heating under reflux. After cooling, methanol was 
evaporated under reduced pressure, and the residue was acidified with cone, hydrochloric acid. The solid thus 
precipitated was collected by filtration, washed with water and dried to provide 18.9 g of the object product (m.p. 

26 224-225°C). 

^H-NMR spectrum (DMSO-dg, 5 ppm): 2.92 (3H, d, J=5Hz), 3.88 (3H. s). 7.08 (1H. d, J=5Hz), 7.98 (1H, s). 
12.08 (1H. s) 

Example 1 

30 

Preparation of (R) -5-bromo-N-{1-ethyl-4-methylhexahydro-1H-1 .4-diazepin-6-yl)-2-methoxy-6-methylamino- 
3-pyrldlnecarboxamide difumarate: 

[0045] (1 ) A liquid mixture of 18.0 g of 5-bromo-2-methoxy-6-methylamino-3-pyridinecarboxylic acid, 11 .7 g of N.N*- 
35 carbonyldl imidazole and 50 ml of dimethylformamide was stirred for at room temperature 8 hours. To the reaction 
mixture then 13.0 g of (R) -6-amino-1-ethy(-4-methylhexahydro-1H-1 .4-diazeplne was added, followed by 15 hours' 
stirring at room temperature. The reaction mixture was concentrated under reduced pressure, and to which an aqueous 
2N sodium hydroxide solution was added, followed by extraction with chloroform. The extract was washed with water, 
dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure. The residue was 
40 subjected to silica gel column chromatography, eluted and purified with chloro-form-methanol (1 5:1 ) and recrystallized 
from diethyl ether to provide 19.6 g of (R)-5-bromo-N-(1-ethyl-4-methyIhexahydro-1H-1,4-diazepin-6-yl)-2-methoxy- 
6-methylamino-3-pyridinecarboxamide 1/4 hydrate (m.p. 52-55''C). 

[0046] This compound showed a retention time of 23.6 minutes in high performance liquid chromatography (HPLC) 
conducted under the below-specified conditions, and had an optical purity of at least 99% ee. 

45 

[HPLC conditions) 
[0047] 

50 HPLC column: CHIRALPAK AS (Daicel Chemical Industries) 

inner diameter 4.6 mm x 250 mm 

mobile phase: n-hexane-ethanoUdiethylamine (940:30:2) 

flow rate: 0.8 mt/min. 

temp. : 25*C 
55 detection: UV 254 nm 

[0048] (2) Nineteen (1 9) g of above product was treated with fumaric acid to be converted to difumarate, and recrys- 
tallized from ethanol to provide 23 g of the object product (m.p. 152-155''C). 
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^H-NMR spectrum (DMSO-dg. 6 ppm): 1.02 (3H. t, J=7Hz), 2.43 (3H, s). 2.5-3.0 (10H, m), 2.93 (3H. d. J=5Hz). 
3.98 (3H. s). 4,14 (1H. m). 6.60 (4H, s), 6.99 (1H. d. J=5Hz), 8.09 (1H. s). 8.48 (1H, d. J=8Hz). 12.80 (2H, br-s) 

Referential Example 2 

Preparation of (S)-5-bromo-N-(1 -ethyl-4-methylhexahydro-1 H-1 .4-dlazepeln-6-yl)-2-methoxy-6-methylamlno- 
3-pyridinecarboxamide difumarate: 

[0049] 

10 

(1) The reaction and processing in Example 1 (1) were repeated except that (R)-6-amlno-1-ethyl-4-methylhexahy- 
dro-1H-1,4-dlazeplne was replaced with ($)-6-amino-1-ethyl-4-methylhexahydro-1H-1.4-diazepine, and (S ) 
-5-bromo-N- (1-ethyl-4-methylhexahydro-1H-1,4-diazepin-6-yl)-2-methoxy-6-methylamlno-3-pyrldinecarboxam- 
ide monohydrate was obtained (m.p. 67*68'='C. as recrystalllzed from diethyl ether-petroleum ether). 

IS Said compound showed a retention time of 27.5 minutes in HPLC under the same conditions as those indicated 

in Example 1 . and had an optical purity of at least 99% ee. 

(2) The above-formed product was treated with fumaric acid and converted to difumarate, which was recrystalllzed 
from ethanol to provide the object product (m.p. 152-155^C). 

^ Example 2 (Intermediate) 

Preparation of (R)-6-amtno-1-ethyl-4-methylhexahydro-1H-1,4-dlazeplne: 

[0050] 

25 

(1) To a mixture of 1200 ml of chloroform and 1602 g of N'-m6thyi-N-(3-methylbenzyl)ethylenediamine. a mixture 
of 3500 ml of a chloroform solution and 2180 g of di-tert-butyl dicarbonate was added dropwise under cooling with 
ice. After stirring the reaction mixture then for 1 8 hours at room temperature, the reaction mixture was concentrated 
to dryness under reduced pressure. Adding toluene and ice water to the residue. 10% aqueous citric acid solution 

30 was added dropwise thereto under cooling with ice to maintain the temperature inside the solution at not higher 

than 4*C. Whereupon the aqueous layer was made acidic. The toluene layer was separated and extracted with 
water. Thus obtained aqueous layer was combined with the acidic aqueous solution, and washed with toluene. 
The aqueous layer was made alkaline with 48% aqueous sodium hydroxide solution and reextracted with toluene. 
The extract was washed with water and saturated saline solution and dried over anhydrous sodium sulfate. Evap- 

35 orating the solvent under reduced pressure, 1 860 g of N'-tert.-butoxycarbonyl-N'-methyl-N-(3-methylbenzyi)ethyl- 

ene-diamine was obtained as an oily product. 

(2) Fifty (50) g of above product was mixed with 53 g of (S)-2-methoxycarbonyl-1-benzyloxycarbonylaziridine and 
stin-ed at 80"C for 20 hours. Whereupon crude methyl (R)-2-(benzyloxycarbonyl)amlno-3-[N-[2- [N*-(tert-butoxy- 
carbonyl)-N'-methylamino] ethyl]-N-(3-methylbenzyl)]aminopropionate was obtained. 

<o (3) To the above crude product, 750 ml of 10% hydrogen chloride in ethanol solution was added and stirred for 2 

hours at 30-40°C. Insoluble materials were removed by filtration, solvent was evaporated under reduced pressure, 
and the residue was dissolved in 500 ml of water. The aqueous layer was washed with diethyl ether, neutralized 
with sodium hydrogencarbonate and extracted with chloroform. The extract was dried over anhydrous magnesium 
sulfate, and the solvent was evaporated under reduced pressure to provide 79 g of crude methyl (R)-2-(benzy- 

45 loxycarbonyl)amino-3>[N*(2-methylaminoethyl)-N-(3-methylbenzyl)] aminoproplonate. A part of the product was 

converted to a fomri of the corresponding oxalate which was recrystalllzed from ethanol-diethyl ether to provide an 
oxalate of said methyl ester: m.p. 185-1 90^*0. 

(4) Thirty-nine (39) g of above crude methyl ester was dissolved in 70 ml of ethanol, and into which 70 ml of 
aqueous 2N sodium hydroxide solution was added dropwise at 0*'C-10°C, followed by 16 hours' stirring at room 

so temperature. Evaporating the ethanol under reduced pressure, the aqueous solution was adjusted to pH 8 with 

cone, hydrochloric acid and extracted with chloroform. The extract was dried over anhydrous magnesium sulfate 
and the solvent was evaporated under reduced pressure, to provide 36.4 g of crude (R)-2-(benzyloxycarbonyl)- 
mino-3- [N-(2-methylaminoethyl)-N-(3-methylbeznyl)]-aminopropionlc acid. A part of the product was purified to 
provide a crystalline product having melting point at 170-175**C. 

55 (5) To a solution of 36.4 g of above crude product In 180 ml of methylene chloride, 18.2 g of 1-ethyl-3-(3-dimeth- 

ylaminopropyl)carbodiimide hydrochloride was added, followed by 20 hours' stirring at room temperature. The 
reaction mixture was washed with water, dried over anhydrous magnesium sulfate, the solvent was evaporated 
under reduced pressure, and the residue was recrystalllzed from diethyl ether-n-hexane to provide 22 g of (S)-3- 
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(ben2yloxycarbonyl)amlno-1-methyM-(3-methyIben2yl)hexahydro-2-oxo-1, 4-diazGplne (m.p. 70-7rC), 

(6) To a mixture of 400 ml of methylene chloride and 40.8 g of above product, 18.0 g of 1-chloroethyl chloroformate 
was added dropwise, followed by 3 hours' stirring at room temperature. The solvent was evaporated under reduced 
pressure, and 400 ml of methanol was added to the residue, followed by an hour's heating under reflux. Evaporating 
the methanol under reduced pressure, water was added to the residue which was subsequently washed with 
diethyl ether. The aqueous layer was made alkaline with aqueous sodium hydroxide solution and extracted with 
chloroform. The extract was dried over anhydrous magnesium sulfate and the solvent therein was evaporated 
under reduced pressure to provide crude (S)-3-(ben2yloxycarbonyl)amlno-1-methylhexahydro-2-oxo-1,4-dl- 
azeplne. 

(7) To the above crude product 600 ml of methanol and 21.2 g of triethylamlne were added, and further 11.6 g of 
80% aqueous acetaldehyde solution was added under cooling with ice, followed by 2 hours' stining. Then 3.97 g 
of sodium borohydride was added portlonwise at the same temperature, and the mixture was stirred for an hour 
under cooling with ice and for subsequent 16 hours at room temperature. After evaporating the solvent under 
reduced pressure, the residue was extracted with chloroform. The extract was washed with saturated saline water, 
dried over anhydrous magnesium sulfate and the solvent was evaporated under reduced pressure. The residue 
was subjected to silica gel column chromatography, eluted and purified with chloro-form-methanol (1 5: 1 ) to provide 
28 g of <S)-3-(benzyIoxycarbonyl)amjno-5-ethyl-1-methylhexahydro-2-oxo-1,4-diazepine as an oil. 

(8) To 28 g of the above product 140 ml of 48% aqueous hydrobromic acid solution was added, followed by 2 
hours' heating under stirring at 60°C. After cooling, the reaction mixture was washed with diethyl ether twice, and 
the aqueous layer was made alkaline with potassium carbonate and extracted with chloroform. The extract was 
dried over anhydrous magnesium sulfate. Evaporating the solvent under reduced pressure, 19 g of (S)-3-amino- 
5-ethyl-l-methylhexahydro-2-oxo-1 ,4-dla2eplnG was obtained as an oily product. 

(9) To 300 ml of a tetrahydrofuran solution containing 23 g of the above product. 1000 ml of 1M borane-tetrahy- 
drofuran solution was added dropwise. followed by 16 hours' stirring at room temperature. Then 500 ml of IN 
hydrochloric acid was added under cooling with Ice, and the mixture was heated for an hour under reflux. After 
cooling the mixture, the solvent was evaporated under reduced pressure, and the residue was washed twice with 
diethyl ether and the aqueous layer was made alkaline with potassium carbonate and extracted with chloroform. 
The extract was dried over anhydrous magnesium sulfate. Evaporating the solvent under reduced pressure. 19 g 
of the object product was obtained as an oil. 

Referential Example 3 

Preparation of (S)-6-amino-1-ethyl-4-methyIhexahydro-1 H-1 .4-dla2epine: 

[0051] The object compound was obtained by carrying out the reactions and processing In the similar manner to 
those of Example 2 (2)-(9). except that {S)-2-methoxycarbonyl-1-ben2yloxycarbonylazlridlne used In the Step (2) was 
replaced with (R)-2-methoxycarbonyl-1 -benzyloxycarbonylaziridlne. 

Formulation Example 1 : 



[0052] 



Preparation of tablets (5 mg tablet) 


(R)-5'bromo-N-(1 -ethyM-methylhexahydro-1 H-1 ,4-diazepin-6-yl)-2-methoxy-6-methylamino- 


5g 


3-pyridinecarboxamide difumarate 




Lactose 


80 g 


Com starch 


30 g 


Crystalline cellulose 


25 g 


Hydroxypropylceilulose 


3g 


Light silicic anhydride 


0.7 g 


Magnesium stearate 


1.3 g 



[0053] Following the conventional manner, the above components were mixed, granulated and punched into 1 ,000 
tablets each weighing 145 mg. 
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Formulation Example 2 : 



[0054] 



5 


Preparation of powder (1 % powder) 


10 


(R)-5-bromo-N-( 1 -ethyl-4-methylhexahydro-1 H-1 ,4-dia2epin-6-yl)-2-methoxy-6-methylamino- 

3-pyridinecarboxamide difumarate 

Lactose 

Hydroxypropylcellulose 
Light silicic anhydride 


10 g 

960 g 
25 g 
5g 


IS 


[0055] Following the conventional manner, the above components were mixed and processed Into a powder prep- 
aration. 

Formulation Example 3: 




[0056] 






20 


Preparation of injection (0.5% injection) 


25 


(R)-5-bromo-N-(1 -ethyl-4-methylhexahydro-1 H-1 ,4-diazepin-6-yl)-2-methoxy- 

e-methylamino-S-pyridinecarboxamide difumarate 

Sorbitol 

Water for injection 


iOg 

100 g 

a suitable amount 
Total 2.000 ml 



[0057] (R)-5-bromo-N-(1 -ethyM-methylhexa hydro- 1 H-1 ,4-dlazepln-6-yl)-2-methoxy-6-methylamino-3-pyridlnecar- 
boxamide difumarate and sorbitol were dissolved in a part of the water for injection, and then the remainder of the 
injection liquid was added to make the total amount 2,000 ml. This solution was filtered through a membrane filter (0.22 
\im). The filtrate was filled In 2 ml ampoules and sterilized at 121*^0 for 20 minutes. 



Industrial Applicability 

[0058] As explained above, the compound of the present invention as represented by formula (I) and its physiolog- 
ically acceptable acid addition salts exhibit excellent antiemetic effect based on their potent serotonin S3 and dopamine 
D2 receptor antagonistic activities, and are useful as an antiemetic agent for treatment or prophylaxis of various gas- 
trointestinal symptoms which are associated with various diseases and drug administration. More specifically, they are 
useful for treatment or prophylaxis of nausea, emesis, anorexia, abdominal fullness, upper abdominal discomfort, ab- 
dominal pain, heariburn. eructation which are apt to accompany such diseases as acute and chronic gastritis, esopha- 
geal reflux, gastric and duodenal ulcer, gastric neurosis, gastroptosis, postgastrectomy syndrome, scleroderma, dia- 
betes, esophageal and biliary duct disorders, puerile periodic vomiting and upper respiratory tract infections. They are 
also useful for treatment and prophylaxis of, for example, irritable bowel syndrome, constipation and infant diarrhea. 
Furthermore, they can be used for treatment or prophylaxis of nausla or emesis induced by administration of anti-tumor 
agents or levodopa preparations, or morphine which is a narcotic analgesic, or at the time of radioactive Irradiation. 
Still more, they can be used as an anti-psychotic or anxiolytic agent. 



Claims 

50 

1 . (R)-5-bromo-N-(1 -ethyl-4-methylhexa hydro- 1 H-1 ,4-diazepin-6-yl)-2-methoxy-6-methylamlno-3-pyridinecarboxd- 
mide which is expressed by fomriula (I) below 



55 
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CH3NH 



Br 




(I) 



or physioiogically acceptable acid addition salts thereof. 

A method for preparation of a compound of Claim 1 which comprises reacting a compound of formula (II) below 



and if necessary, converting the resulting product in the form of the free base to a corresponding physiologically 
acceptable acid addition salt. 

A medicament containing the compound of formula (I) as set forth In Claim 1 or a physioiogically acceptable acid 
addition salt thereof. 

An antiemetic agent containing the compound of fomnula (I) as set forth in Claim 1 or a physiologically acceptable 
acid addition salt thereof as the effective ingredient. 

A phamiaceutical composition which comprises the compound of formula (I) as set forth in Claim 1 or a physio- 
logically acceptable acid addition salt thereof, and a carrier for medical preparations. 

Compound of formula (I) as set forth in Claim 1 or a physiologically acceptable acid addition salt thereof for use 
as a medicament to treat nausea or emesis. 

Use of the compound of fomnula (1) as set forth in Claim 1 or a physiologically acceptable acid addition salt thereof 
for the manufacture of a medicament for treating a patient suffering from nausea or emesis or for prophylactic 
treatment against nausea or emesis. 

(R)-6-amino-1-ethyl-4-methyIhexahydro-1H-1,4-dia2epine which is expressed by formula (III) below 




or a reactive derivative thereof with a compound of formula (III) below 



CH3 





CH2CH3 
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CH, 
I ' 



(III) 



N 
I 

CH2CH3 



or acid addition salts tliereof. 



Patentanspruche 

1. (R)-5-Brom-N-(1-ethyl-4-methylhexahydro-1H-1,4-diazepin-6-yl)-2-methoxy'^-methylamino-3-pyridincar- 
boxamid, dargestettt durch die folgende Formet (I) 

CH3 



Oder die physiologisch annehmbaren Saureadditionssaize davon. 

2. Verfahren zur Herstellung einer Verbindung nach Anspruch 1 . durch Umsetzung einer Verbindung der folgenden 
Formel (II) 



Oder eines realdiven Derivats davon, mit einer Verbindung der folgenden Formel (III) 

- CHa 



I 

CHjGHa 



(111) 



und, sofem erforderlich, Umwandlung des entstehenden Produktes in Form der frelen Base in ein entsprechendes 
physiologisch annehmbares Salz. 
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3. Arzneimittel. enthaltend die Verbindung der Formel (I) nach Anspruch 1 oder ein physiologisch annehmbares Sdu- 
readditlonssalz davon. 

4. Antiemetisches MIttel. enthaltend die Verbindung der Formel (I) nach Anspruch 1 oder ein physiologisch annehm- 
bares Saureadditionssalz davon als wirksamen Bestandteil. 

5. Pharmazeutische Zusammensetzung, enthaltend die Verbindung der Formel (1) nach Anspruch 1 oder ein physio- 
logisch annehmbares Saureadditionssalz davon und einen Trager fur ein Arzneimlttetpraparat. 

6. Verbindung der Formel (I) nach Anspruch 1 oder ein physiologisch annehmbares Saureadditionssalz davon fOr 
die Verwendung als Arzneimittel zur Behandlung von Nausea oder Erbrechen. 

7. Die Verwendung der Verbindung der Formel (I) nach Anspruch 1 oder eines physiologisch annehmbaren SSure- 
additionssalzes davon zur Herstellung eines Arzneimittels zur Behandlung eines Patienten. der an Nausea oder 
Erbrechen leidet oder zur prophylaktischen Behandlung von Nausea oder Erbrechen. 

8. (R)-6-Amino-1-ethyl-4-methylhexahydro-1H-1 .4-diazepin, dargestellt durch die folgende Formel (111) 



Oder die Saureaddittonssaize davon. 
Revendications 

1 . (R)-5-bromo-N-(1 -^thyl-4-m6thylhexahydro-1 H-1 .4-diaz6pin-6-yl) -2-m6thoxy-6-m6thylamino-3-pyridinecarboxa- 
mide qui est exprimd par la formula (I) ci dessous 



ou les sels d'addition avec un acide physiologlquement acceptables de celui-ci. 

2. Precede de preparation d'un compost selon la revendlcation 1 qui comprend les etapes consistent d mettre d 
r^agir un compost de formula (II) ci-dessous 



CH3 




cm) 



CH2CH3 




(I) 




•0CH3 



COOH 



(II) 
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ou un derive reactif de celul-ci avec un compost de formule (III) ci-dessous 



CH 
I 




(ill) 



CH2CH3 



et si ndcessaire ^ transfomner le produit resultant sous la forme de la base libre en un sel d*addltion avec un acide 
physioiogiquement acceptable correspondant. 

Medicament contenant le compose de formule (I) tel que pr^sentd ^ la revendication 1 ou un sel d'addltlon avec 
un aclde physioiogiquement acceptable de celui-cl. 

Agent anthemetique contenant le compost de formule (I) tel que presents d la revendication 1 ou un sel d*addition 
avec un aclde physioiogiquement acceptable de celui-ci comme ingredient actlf. 

Composition pharmaceutique qui comprend le compose de formule (I) tel que presents d la revendication 1 ou un 
sel d'addition avec un acide physioiogiquement acceptable de celui-ci, et un vehicule pour preparations medicales. 

Compose de formule (I) tel que presente e la revendication 1 ou un sel d'addition avec un acide physioiogiquement 
acceptable de celui-cl d utiliser comme medicament pour traiter les nausees ou les vomissements. 

Utilisation du compose de formule (I) tel que presente e la revendication 1 ou d*un sel d'addition avec un acide 
physioiogiquement acceptable de celui-ci pour la fabrication d'un medicament pour le traitement d'un patient souf- 
frant de nausee ou de vomissements ou pour le traitement prophylactique de la nausee ou des vomissements. 

(R)-6-amino-1-ethyl-4-methylhexahydro-1H-1,4-diazepine qui est traduit par la formule (111) ci-dessous 





CH2CH3 



ou sels d'addition de celle-ci. 
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